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DEPARTMENT  OF  THE  ARMY 
Philadelphia  district,  corps  op  engineers 

CUSTOM  HOUSE- 2 D » CHESTNUT  STREETS 
PHILADELPHIA.  PENNSVLVANIA  IBIOS 


SEP  1979 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  NJ  08621 


Dear  Governor  Byrnes 

Inclosed  is  the  Phase  l Inspection  Report  for  Crystal  Lake  Dam  in 
Morris  County,  New  Jersey  which  has  been  prepared  under  authorisation 
of  the  Dam  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of 
the  dam's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Crystal  Lake  Dam,  a high  hazard  potential 
structure,  is  judged  to  be  in  poor  overall  condition.  The  spillway  is 
considered  seriously  inadequate  since  13  percent  of  the  Probable 

Maximw  Flood  (PMF)  would  overtop  Che  dam.  The  seriously  inadequate 
spillway  is  assessed  as  an  UNSAFE,  non-emergency  condition,  until  more 
detailed  studies  prove  otherwise  or  corrective  measures  are 
completed.  The  classification  of  UNSAFE  applied  to  a dam  because  of  a 
seriously  inadequate  spillway  is  not  meant  to  indicate  the  same  degree 
of  emergency  as  would  be  associated  with  an  UNSAFE  classification 

applied  for  a structural  deficiency.  It  does  mean,  however,  that 

based  on  an  initial  screening,  and  preliminary  computations,  there 
appears  to  be  a serious  deficiency  in  spillway  capacity  so  that  if  a 
severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam  would 
take  place,  significantly  increasing  the  hazard  of  loss  of  life 

downstream  from  the  dam.  To  insure  adequacy  of  the  structure,  the 
following  actions,  as  a minimum,  are  recommended. 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 
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b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to: 

(1)  Investigate  the  seepage  at  the  downstream  toe  of  the  dam 
and  downstream  toe  of  the  dike  and  design  and  implement  appropriate 

remedial  measures. 

(2)  Specify  and  supervise  procedures  for  removal  of  the 
trees,  their  roots,  and  brush  on  the  downstream  slope  of  the  dam. 

(3)  Specify  and  implement  appropriate  remedial  measures  for 
the  erosion  on  the  downstream  slope  of  the  dam. 

(4)  Design  and  install  adequate  means  to  drain  the  reservoir 
in  case  of  emergency. 

c.  Within  one  year  from  the  date  of  approval  of  this  report, 
engage  a professional  engineer  qualified  in  the  design  and  inspection 
of  dams  to  make  a comprehens  ivc  technical  inspection  of  the  dam  once 

every  two  years. 

d.  Within  thirty  days  from  the  date  of  approval  of  this  report,  a 
program  should  be  initiated  to  check  the  condition  of  the  dam 
periodically  and  monitor  the  seepage  until  remedial  measures  are 
effected. 

e.  The  following  actions  should  be  completed  within  three  months 
from  the  date  of  approval  of  this  report: 

(1)  Initiate  a program  to  control  trespassing  on  the 
downstream  face  of  the  dam. 

(2)  Remove  several  of  the  spillway  stoplogs  to  provide 
additional  storage  capacity  in  the  reservoir  until  additional 
hydrologic  and  hydraulic  analyses  can  be  performed  and  permanent 
mitigating  measures  implemented. 

f.  Within  one  year  from  the  date  of  approval  of  this  report,  the 
owners  should  establish  a ground  cover  and  maintain  the  dam,  free  of 
brush. 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofraan,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congresswoman  Millicent  Fenwick  of 
the  Fifth  District.  Under  the  provision  of  the  Freedom  of  Information 
Act,  the  inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  five  days  after  the  date  of  this  letter. 
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Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Safety  Program  will  be  the 
implementation  of  the  recommendations  made  as  a result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  by  the  State  to  implement  our  recommendations. 


Sincerely, 


1 Incl 
As  stated 


„ t.r 

/JAMES  G.  TON 

'S\  Colonel,  Corps  of  Engineers 
^.District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Management 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 
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CRYSTAL  LAKE  PAH  (NJ00169) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  16  Mey  1979  by  Anderson-Nichols  and  Company, 
Inc.  under  contract  to  the  State  of  New  Jersey.  The  State,  under 
agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this 
inspection  performed  in  accordance  with  the  National  Dam  Inspection 
Act,  Public  Law  92-367. 

Crystal  Lake  Dam,  a high  hazard  potential  structure,  is  judged  to  be 
in  poor  overall  condition.  The  spillway  is  considered  seriously 
inadequate  since  13  percent  of  the  Probable  Maximum  Flood  (PMF)  would 
overtop  the  dam.  The  seriously  inadequate  spillway  is  assessed  as  an 
UNSAFE,  non-emergency  condition,  until  more  detailed  studies  prove 
otherwise  or  corrective  measures  are  completed.  The  classification  of 
UNSAFE  applied  to  a dam  because  of  a seriously  inadequate  spillway  is 
not  meant  to  indicate  the  same  degree  of  emergency  as  would  be 
associated  with  an  UNSAFE  classification  applied  for  a structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial 
screening,  and  preliminary  computations,  there  appears  to  be  a serious 
deficiency  in  spillway  capacity  so  that  if  a severe  storm  were  to 
occur,  overtopping  and  failure  of  the  dam  would  take  place, 
significantly  increasing  the  hazard  of  loss  of  life  downstream  from 
the  dam.  To  insure  adequacy  of  the  structure,  the  following  actions, 
as  a minimum,  are  recommended. 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to: 

(1)  Investigate  the  seepage  at  the  downstream  toe  of  the  dam 
and  downstream  toe  of  the  dike  and  design  and  implement  appropriate 
remedial  measures. 

(2)  Specify  and  supervise  procedures  for  removal  of  the 
trees,  their  roots,  and  brush  on  the  downstream  slope  of  the  dam. 

(3)  Specify  and  implement  appropriate  remedial  measures  for 
the  erosion  on  the  downstream  slope  of  the  dam. 


(4)  Design  and  install  adequate  means  to  drain  the  reservoir 
in  case  of  emergency. 

c.  Within  one  year  from  the  date  of  approval  of  this  report, 
engage  a professional  engineer  qualified  in  the  design  and  inspection 
of  dams  to  make  a comprehensive  technical  inspection  of  the  dam  once 
every  two  years. 

d.  Within  thirty  days  from  the  date  of  approval  of  this  report,  a 
program  should  be  initiated  to  check  the  condition  of  the  dam 
periodically  and  monitor  the  seepage  until  remedial  measures  are 
effected. 

e.  The  following  actions  should  be  completed  within  three  months 
from  the  date  of  approval  of  this  report: 

(1)  Initiate  a program  to  control  trespassing  on  the 
downstream  face  of  the  dam. 

(2)  Remove  several  of  the  spillway  stoplogs  to  provide 
additional  storage  capacity  in  the  reservoir  until  additional 
hydrologic  and  hydraulic  analyses  can  be  performed  and  permanent 
mitigating  measures  implemented. 

f.  Within  one  year  from  the  date  of  approval  of  this  report,  the 
owners  should  establish  a ground  cover  and  maintain  the  dam,  free  of 
brush. 


APPROVED:  S 

1ES  G.  TON 

Sg  Colonel,  Corps  of  Engir 
District  Fngineer 


Lneers 
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Honor sb Is  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  MJ  0B621 


Dear  Governor  Byrne: 

This  is  in  reference  to  our  ongoing  National  Program  for  Inspection  of 
Non-Federal  Dans  within  the  State  of  New  Jersey.  Crystal  Lake  Dam 
(Federal  I.D.  No.  NJ00169),  & high  hazard  potential  structure  has 

recently  been  inspected.  The  dam  is  owned  by  the  Borough  of  Mountain 
Lakes  and  is  located  on  Troy  Brook  approximately  two  miles  upstream 
from  Mountain  Lakes. 

Using  Corps  of  Engineers  screening  criteria,  it  has  been  determined 
that  the  dam's  spillway  is  seriously  inadequate  since  approximately  15 
percent  of  the  Probable  Maximum  Flood  would  overtop  the  dam.  The 
seriomsly  Inadequate  spillway  is  assessed  as  an  UNSAFE,  non-emergency 
condition,  until  more  detailed  studies  prove  otherwise,  or  corrective 
measures  are  completed.  The  classification  of  UNSAFE  applied  to  a dam 
because  of  a seriously  inadequate  spillway  is  not  meant  to  indicate 
the  same  degree  of  emergency  as  would  be  sssociated  with  an  UNSAFE 
unclassificatian  applied  for  a structural  deficiency.  It  does  mean, 
however,  that  based  on  an  initial  screening  and  preliminary 
computations,  there  appears  to  be  a serious  deficiency  in  spillway 
capacity  so  that  if  a severe  storm  were  to  occur,  overtopping  and 
failure  of  the  dam  could  take  place,  significantly  increasing  the 
hasard  potential  to  loss  of  life  downstream  from  the  dam.  As  a result 
of  this  UNSAFE  deteraunation,  it  is  recommended  that  the  dam's  owner 
taka  the  following  measures  within  30  days  of  the  date  of  this  letter: 

a.  Engage  the  services  of  a qualified  professional  consultant  to 
more  accurately  determine  the  spillway  adequacy  by  using  more  detailed 
and  sophisticated  hydrologic  and  hydraulic  analyses,  and  to  recommend 
any  remedial  measures  required  to  prevent  overtopping  of  the  dam. 
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A final  report  on  this  Phase  I Inspection  will  be  forwarded  to 
within  two  aonthe. 


vXtyi fTI-iAA//^UC 
JAMEir  C.  TON 

Colonel,  Carps  of  Engineers 
District  Engineer 


Copies  Furnished: 

Dirk  C.  Hof nan , Actg.  Deputy  Director 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 


John  O' Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

ID  Number: 

State  Located: 
County  Located: 
Stream: 

River  Basin: 

Date  of  Inspection: 


Crystal  Lake  Dam 

ID  NO.  NJ00169 

New  Jersey 

Morris 

Troy  Brook 

Passaic 

May  16,  1979 


ASSESSMENT  OF  GENERAL  CONDITIONS 

Crystal  Lake  Dam  is  an  old  dam  of  undetermined  age  and  is 
in  poor  overall  condition.  It  is  small  in  size  and  is 
classified  as  High  Hazard.  A large  rust  colored  seepage, 
estimated  as  5 gpm,  was  observed  at  the  toe  of  the  dam. 

Trees  and  brush  are  growing  on  the  upstream  slope,  down- 
stream slope,  and  the  crest  of  the  dam.  Undermining  and 
erosion  around  the  concrete  spillway  chute  was  noted. 

Erosion  cause!  by  trespassing  is  present  on  the  downstream 
face  and  crest  of  the  dam.  There  is  seepage  and  a small 
pool  of  water  immediately  downstream  of  the  dike  located 
near  the  left  abutment  of  the  dam.  The  spillway  is  capable 
of  passing  14  percent  of  the  PMF  without  causing  the  dam 
to  overtop.  Dam  failure  resulting  from  overtopping  would 
significantly  increase  the  hazard  to  loss  of  life  downstream 
over  the  non-failure  condition.  Thus  the  spillway  is 
judged  to  be  seriously  inadequate. 

We  recommend  that  the  owner,  in  the  near  future,  retain 
the  services  of  a professional  engineer,  qualified  in  the 
design  and  inspection  of  dams,  to  accomplish  the  following: 
further  evaluate  the  hydrology  and  hydraulic  capacity  of 
the  watershed,  reservoir  and  dam;  and  determine,  design 
and  implement  mitigating  measures  determined  necessary  to 
provide  the  dam  with  the  ability  to  withstand  high  discharges; 
investigate  the  seepage  at  the  downstream  toe  of  the  dam, 
and  downstream  of  the  dike  near  the  left  abutment,  and 
design  and  supervise  the  implementation  of  appropriate 
remedial  measures;  specify  and  supervise  procedures  for 
removing  trees,  their  roots,  and  brush  from  the  slopes  and 
crest  of  the  dam;  specify  and  implement  appropriate  re- 
medial measures  for  the  erosion  on  the  downstream  slope 
of  the  dam;  and,  in  the  future,  design  and  install  adequate 
means  to  drain  the  reservoir  in  case  of  emergency. 


We  further  recommend  that  as  a part  of  operating  and  main- 
tenance procedures,  the  owner  check  the  condition  of  the 
dam  once  each  month  and  monitor  the  seepage  until  remedial 
measures  are  effected.  This  should  be  started  immediately. 
Control  trespassing  on  the  downstream  face  of  the  dam. 

This  should  be  started  very  soon.  Establish  a ground  cover 
and  maintain  the  dam  free  of  brush.  This  should  be  done 
in  the  future.  Remove  several  of  the  spillway  stoplogs 
to  provide  additional  storage  capacity  in  the  reservoir 
until  additional  hydrologic  and  hydraulic  analyses  can  be 
performed  and  permanent  mitigating  measures  implemented. 
This  should  be  done  very  soon.  Establish  a surveillance 
program  for  use  during  and  immediately  following  periods 
of  heavy  rainfall,  and  also  a warning  program  to  follow 
in  case  of  floodflow  conditions  or  imminent  dam  failure. 
This  should  be  done  soon.  Engage  a professional  engineer, 
qualified  in  the  design  and  inspection  of  dams,  to  make  a 
comprehensive  technical  inspection  of  the  dam  once  every 
two  years.  This  should  be  started  in  the  future. 


Warren  A.  Guinan,  F.E. 

Project  Manager 

New  Jersey  No.  16848 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a Phase  I 
Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  review  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  It  is  important  to  note 
that  the  condition  of  a dam  depends  on  numerous  and  con- 
stantly changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based 
on  the  estimated  ’’Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Authority  to  perform  the  Phase  I 
Safety  Inspection  of  Crystal  Lake  Dam  was  received  from  the 
State  of  New  Jersey,  Department  of  Environmental  Protection, 
Division  of  Water  Resources  by  letter  dated  4 April  1979 
under  Contract  No.  FPM-39  dated  28  June  1978.  This  Authority 
was  given  pursuant  to  the  National  Dam  Inspection  Act, 

Public  Law  92-367  and  by  agreement  between  the  State  and 

the  U.S.  Army  Engineers  District,  Philadelphia.  The 
inspection  discussed  herein  was  performed  by  Anderson- 
Nichols  & Company,  Inc.  on  16  May  1979. 

b.  Purpose . The  purpose  of  the  Phase  I Investigation 
is  to  develop  an  assessment  of  the  general  conditions  with 
respect  to  safety  of  Crystal  Lake  Dam  and  appurtenances 
based  upon  available  data  and  visual  inspection,  and, 
determine  any  need  for  emergency  measures  and  conclude  if 
additional  studies,  investigations  and  analyses  are 
necessary  and  warranted. 

1 . 2 Project  Description 

a.  Description  of  Dam  and  Appurtenances.  Crystal 
Lake  Dam  Is  an  old  (construction  date  unknown)  earthfill 
dam  approximately  160  feet  long.  The  average  topwidth  of 
the  crest  is  12  feet.  The  structural  height  is  16.3  feet 
and  the  hydraulic  height  is  14.2  feet.  The  upstream  face 
is  of  undetermined  slope.  The  downstream  face  has  a verti- 
cal dry  stone  retaining  wall  just  downstream  of  the  crest 
that  varies  from  2 to  5 feet  in  height.  Below  the  wall 
the  downstream  slope  averages  3H:lV  to  Sunset  Lake. 

A concrete  inlet  box  with  a 3.0  foot  high  by  2.25  foot  wide 
opening,  gated  with  wood  stoplogs,  is  located  in  the  center 
of  the  dam.  Concrete  wingwalls  seven  feet  long  and  at  30 
degree  angles  contract  the  flow  to  the  inlet  box.  The 
wingwalls  are  covered  with  a plywood  sheet  and  the  inlet 
box  is  covered  with  steel  plate  which  determines  the 
minimum  elevation  of  the  dam  (536  feet  MSL) . The  elevation 
of  stoplogs  at  the  time  of  the  inspection  was  535.1  feet 
MSL.  This  limited  the  inlet  opening  to  .9  feet  by  2.25 
feet.  From  the  inlet  box,  flow  is  discharged  through  10- 
inch  diameter,  2- foot  long  AC  pipe  onto  the  concrete  dis- 
charge chute,  which  carries  the  flow  to  Sunset  Lake.  The 
discharge  chute  is  3 feet  wide  and  19  feet  long.  The 
slope  of  the  chute  steepens  about  halfway  down  the  face  of 
the  dam.  A dry  stone  dike  extends  for  approximately  100-feet 
at  the  left  end  of  the  dam.  Essential  features  of  the  dam  are 
shown  in  Figure  2. 


The  watershed  above  the  reservoir  is  gently  sloping  and 
wooded.  There  are  some  houses  on  the  shore  of  the  lake. 

b.  Location.  The  dam  and  reservoir  are  located  in 
the  Borough  of  Mountain  Lakes,  Morris  County,  New  Jersey 
on  Troy  Brook  immediately  downstream  of  the  Birchwood 
Lake  Dam.  Its  coordinates  are:  north  latitude  40° 

53.4'  and  west  longitude  74°  27.2’.  A location  map  is 
shown  in  Figure  1. 

c.  Size  Classification.  Crystal  Lake  Dam  is  classi- 
fied as  being  small  in  sizeT  as  defined  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  on  the  basis  of 
its  structural  height  of  16.3  feet,  which  is  less  than 

40  feet  and  its  storage  volume  of  135  acre-feet  which  is 
less  than  1000  acre-feet,  but  more  than  50  acre-feet. 

d.  Hazard  Classification.  Visual  inspection  of  the 
downstream  area  indicates  that  a breach  of  Crystal  Lake 
Dam  would  likely  cause  breaching  of  Sunset  Lake  Dam. 
Approximately  10  residences  are  located  immediately  below 
Sunset  Lake  Dam,  some  with  first  floor  elevations  below 
the  normal  pool  level  of  the  lake.  A breach  of  Crystal 
Lake  would,  therefore,  likely  cause  excessive  property 
damage  and  place  up  to  20  lives  in  jeopardy.  Crystal 
Lake  Dam  is  thus  classified  as  High  Hazard. 

e.  Ownership.  Crystal  Lake  Dam  is  owned  by  the 
Borough  of  Mountain  Lakes.  Mr.  Carl  Danser,  Superintendent 
of  Public  Works  (334-3131)  was  contacted  for  information 
and  was  present  during  the  inspection. 

f.  Purpose  of  Dam.  The  dam  was  originally  constructed 
to  impound  an  ice  pond.  Currently  the  reservoir  is  used 
for  recreational  purposes. 

g.  Design  and  Construction  History.  No  plans, 
hydraulic  or  hydrologic  data  for  the  original  construction 
were  disclosed.  Reference  data  on  file  at  the  N.J.D.E.P. 
dated  7 November  1928  indicates  that  the  dam  is  old  and 
was  constructed  by  Mountain  Ice  Company.  This  is  the 
oldest  disclosed  record  regarding  the  dam. 

h.  Normal  Operational  Procedures.  No  formal  operating 
procedures  were  disclosed. 

1.3  Pertinent  Data 


a. 


Drainage  Areas.  - 0.29  square  mile 


b.  Discharge  at  Damsite  (cfs) 

Maximum  flood  at  damsite  - unknown 

Gated  spillway  capacity  at  pool  elevation  with 
stoplogs  in  place  (as  during  inspection)  - .5* 

Gated  spillway  capacity  at  maximum  pool  (top  of 
dam)  elevation  with  stoplogs  removed  (controlled  by  pipe 
capacity)  - 7 

Total  spillway  capacity  at  maximum  pool  elevation 

c.  Elevation  (ft.  above  MSL) 

Top  Dam  - 536.0 

Maximum  pool-design  surcharge  (H  PMF)  - 536.9 
Recreation  pool  (at  time  of  inspection)  - 535.2 
Stoplog  sill  - 533 
Spillway  crest  (stoplogs)  - 535.1 
Streambed  at  centerline  of  dam  - 521.8 
Maximum  tailwater  (estimated)  - 524 

d.  Reservoir 

Length  of  maximum  pool  - 2100  ft.  * 

Length  of  recreation  pool  - 2000  ft.  * 

Length  of  flood  control  pool  - 2100  ft.  * 

e.  Storage  (acre-feet) 

Recreation  pool  - 118 
Design  surcharge  (^PMF)  - 153 
Top  of  dam  - 135 

f.  Reservoir  Surface  (acres) 

Top  Dam  - 19.5 

Maximum  pool  (*s  PMF)  - 19.7 
Recreation  pool  - 19.3 
Spillway  crest  - 19.3 


g.  Dam 


Type  - earthfill 

Length  - 160  ft.  + 

Height  - hydraulic  - 14.2  ft. 

structural  - 16.3  ft. 

Top  width  - 12  ft.  + 

Side  slopes  - upstream  - not  visible 
downstream  - 2H:1V 

Zoning  - unknown 

Impervious  core  - unknown 

Cutoff  - unknown 

Grout  curtain  - unknown 

h.  Spillway 

Type  - stoplog 

Length  of  weir  - 2.25  ft. 

Crest  elevation  - sill  533. 

- with  stoplogs  in  place  (as 
during  inspection)  535.1 

Gates  - rough  cut  2 x 4-inch  by  2.25  ft.  long 
stoplogs 

U/S  Channel  - Crystal  Lake 
D/S  Channel  - Sunset  Lake 
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SECTION  2 
ENGINEERING  DATA 


2 . 1 Design 

No  original  engineering  design  data  or  plans  were  disclosed. 

2.2  Construction 

No  original  construction  data  were  disclosed. 

2 . 3 Operation 

No  engineering  operational  data  were  disclosed. 

2.4  Evaluation 


a.  Availability.  A search  of  New  Jersey  Department 

of  Environmental  Protection  files  and  contact  with  community 
officials,  revealed  a very  limited  amount  of  information. 

b.  Adequacy.  The  information  available  was  such 
that  the  evaluation  of  this  dam  was  based  solely  on  visual 
observations . 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1 Findings 

a.  Dam.  Seepage  estimated  at  5 gpm  was  observed  at 
the  downstream  toe  of  the  dam.  Brush  and  trees  up  to 

2 feet  in  diameter  are  growing  on  the  upstream  slope, 
downstream  slope,  and  part  of  the  width  of  the  crest. 

No  riprap  was  observed.  Extensive  trespassing  and  ero- 
sion on  the  downstream  slope  of  the  dam,  particularly  in 
the  vicinity  of  the  spillway  was  noted.  The  erosion  has 
resulted  in  local  undermining  of  the  concrete  chute  in 
which  water  from  the  spillway  flows  down  the  downstream 
slope  of  the  dam. 

b.  Appurtenant  Structures . There  is  seepage  and  a 
small  pool  of  water  immediately  downstream  of  the  dike 
which  is  located  near  the  left  abutment  of  the  dam. 

c.  Reservoir  Area.  The  watershed  above  the  reservoir 
is  gently  sloping  and  wooded.  Slopes  adjacent  to  the 
reservoir  appear  stable.  There  are  some  houses  on  the 
shore  of  the  lake.  Crystal  Lake  backs  up  to  the  toe  of 
Birchwood  Lake  Dam. 

d.  Downstream  Channel.  Sunset  Lake  backs  up  to  the 
downstream  toe  of  the  dam. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Procedures  - 


No  formal  operating  procedures  were  disclosed. 

4 . 2 Maintenance  of  Dam 

No  formal  maintenance  procedures  for  the  dam  were  disclosed. 

4 . 3 Maintenance  of  Operating  Facilities 

No  formal  maintenance  procedures  for  the  operatinq  facili- 
ties were  disclosed.  v 

4 . 4 Warning  System 


No  description  of  any  warning  system  was  disclosed. 

4.5  Evaluation  of  Operational  Adequacy 

Because  of  the  lack  of  operation  and  maintenance  procedures 
the  remedial  measures  described  in  Section  7.2  should  be 
implemented  as  prescribed. 


SECTION  5 

HYDROLOGIC/HYDRAULIC 


5.1  Evaluation  of  Features 


a.  Design  Data.  No  hydrologic  or  hydraulic  design 
data  were  disclosed. 

b.  Experience  Data.  No  experience  data  were  disclosed. 

c.  Visual  Observation.  No  visible  evidence  of  damage 
to  the  structure  caused  by  overtopping  was  observed.  A 
rust  colored  seepage  was  discharging  at  an  estimated  5 gpm 
from  the  downstream  toe  of  the  dam.  There  was  also  seepage 
and  a small  pool  of  water  immediately  downstream  of  the 
east  dike.  At  the  time  of  inspection  about  1 inch  of  water 
was  flowing  over  the  stoplogs. 

d.  Overtopping  Potential.  The  hydraulic/hydrologic 
evaluation  for  Crystal  Lake  Dam  is  based  on  a Spillway 
Design  Flood  (SDF)  equal  to  one-half  the  Probable  Maximum 
Flood  (PMF ) in  accordance  with  the  range  of  test  floods 
given  in  the  evaluation  guidelines  for  dams  classified  as 
high  hazard  and  small  size.  The  PMF  has  been  determined 
by  application  of  the  SCS  dimensionless  unit  hydrograph 
procedures  to  a 6-hour  PMP  storm  of  25.5  inches.  The  inflow 
hydrograph  from  the  intermediate  drainage  area  was  added 

to  outflow  from  Birchwood  Lake  Dam  to  develop  the  inflow 
hydrograph.  Hydrologic  computations  are  given  in  Appendix 
3.  The  routed  half-PMF  peak  discharge  for  the  subject 
watershed  is  386  cfs. 

The  minimum  elevation  of  the  dam  allows  0.9  foot  of  depth 
above  the  stoplogs,  as  in  place  during  the  inspection, 
before  overtopping  begins.  Under  this  head  the  spillway 
discharge  pipe  capacity  is  7 cfs. 

Routing  calculations  indicate  that  Crystal  Lake  Dam  will 
be  overtopped  for  more  than  5 hours  to  a maximum  depth 
of  0.9  foot  under  half-PMF  conditions.  It  is  estimated 
that  the  spillway  can  pass  approximately  14  percent  of  the 
PMF  without  overtopping  the  dam  because  the  spillway  can 
pass  less  than  50  percent  of  the  PMF,  the  dam  is  classified 
as  High  Hazard,  and  dam  failure  resulting  from  overtopping 
wouid  significantly  increase  the  hazard  to  loss  of  life 
downstream  from  that  which  would  exist  just  before  overtop- 
ping failure,  the  spillway  for  Crystal  Lake  Dam  is  judged 
to  be  seriously  inadequate. 


SECTION  6 

STRUCTURAL  STABILITY 


6 . I Evaluation  of  Structural  Stability 

a.  Visual  Observations.  Seepage  at  the  downstream 

toe  of  the  dam  and  at  the  downstream  toe  of  the  dike  could 
lead  to  future  instability  of  the  dam.  Trespassing  and 
erosion  on  the  crest  and  downstream  slope  of  the  dam, 
especially  in  the  vicinity  of  the  spillway,  could  result 
in  breaching  of  the  dam,  if  not  corrected.  Trees  growing 
on  the  dam  may  blow  over  and  pull  out  their  roots,  or, 
if  the  trees  die  or  are  cut,  their  roots  may  rot.  In  either 
case,  serious  erosion  or  seepage  problems  may  result.  No 
evidence  of  bulging  or  other  signs  of  slope  instability  £ 

were  observed. 

b.  Design  and  Construction  Data.  No  design  and 
construction  data  pertinent  to  the  structural  stability 
of  the  dam  were  disclosed. 

c.  Operating  Records.  No  operating  records  pertinent 
to  the  structural  stability  of  the  dam  were  disclosed. 

d.  Post-Construction  Changes . No  record  of  post- 
con  s t r u c t i on- changes- was- STscTosed . 

e.  Seismic  Stability.  Crystal  Lake  Dam  is  in  Seismic  <■ 

Zone  1 and  in  accordance  with  the  recommended  Phase  I 

guidelines  does  not  warrant  seismic  analysis. 

A 
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ASSESSMENT, 


SECTION  7 

RECOMMEN D AT I ON S / REME D 1 AL  MEASURES 


7 . 1 Dam  Assessment 

a.  Condition . Crystal  Lake  Dam  is  an  old  dam  of 
undetermined  age  and  is  in  poor  overall  condition. 

b.  Adequacy  of  Information.  The  information  available 
is  such  that  the  assessment  of  the  dam  must  be  based  solely 
on  the  results  of  the  visual  inspection. 

c.  Urgency . The  recommendations  made  in  Section  7.2  a. 
and  the  operating  and  maintenance  procedures  in  7.2  c. 
should  be  implemented  by  the  owner  as  prescribed  below. 

d . Necessity  for  Additional  Data/Evaluation . The 
information  available  from  the  visual  inspection  is  adequate 
to  identify  the  potential  problems  that  are  listed  in 
Sections  5 and  6.  These  problems  require  the  attention  of 

a professional  engineer  qualified  in  the  design  and 
inspection  of  dams  who  will  have  to  make  additional  engin- 
eering studies  to  design  or  specify  remedial  measures. 

If  left  unattended,  the  problems  could  lead  to  instability 
of  the  structure.  Because  the  spillway  is  judged  to  be 
seriously  inadequate,  additional  evaluation  of  the  hydrology 
and  the  hydraulics  of  the  dam,  using  more  detailed  methods, 
is  necessary. 

7.2  Recommendat ions /Remedial Measures 


a.  Recommendations . The  owner  should  retain  the 
services  of  a professional  engineer  qualified  in  the  design 
and  inspection  of  dams  to  accomplish  the  following  in  the 
near  future: 

(1)  Conduct  a more  detailed  investigation  of  the 
hydrology  and  hydraulics  of  the  watershed,  reservoir, 

dam  and  spillway;  and  determine,  design,  and  implement  the 
necessary  mitigating  measures  to  provide  the  dam  with  the 
ability  to  withstand  high  discharges. 

(2)  Investigate  the  seepage  at  the  downstream 
toe  of  the  dam  and  downstream  toe  of  the  dike  and  design 
and  implement  appropriate  remedial  measures. 

(3)  Specify  and  supervise  procedures  for  removal 
of  the  trees,  their  roots,  and  brush  on  the  downstream 
slope  of  the  dam. 


(4)  Specify  and  implement  appropriate  remedial 
measures  for  the  erosion  on  the  downstream  slope  of  the  dam. 

(5)  Design  and  install  adequate  means  to  drain 
the  reservoir  in  case  of  emergency. 

b.  Operating  and  Maintenance  Procedures.  The  owner 
should: 


(1)  Check  the  condition  of  the  dam  periodically 
and  monitor  the  seepage  until  remedial  measures  are  effected. 
This  should  be  started  immediately. 

(2)  Control  trespassing  on  the  downstream  face 
of  the  dam.  This  should  be  started  very  soon. 

(3)  Establish  a ground  cover  and  maintain  the  dam, 
free  of  brush  after  completion  of  a.  (3)  above  in  the  future. 

(4)  Remove  several  of  the  spillway  stoplogs  to 
provide  additional  storage  capacity  in  the  reservoir  until 
additional  hydrologic  and  hydraulic  analyses  can  be  per- 
formed and  permanent  mitigating  measures  implemented. 

This  should  be  done  very  soon. 

(5)  Establish  a surveillance  program  for  use 
during  and  immediately  following  periods  of  heavy  rainfall, 
and  also  a warning  program  to  follow  in  case  of  floodflow 
conditions  or  imminent  dam  failure.  This  should  be  done 
soon. 


(6)  Engage  a professional  engineer  qualified  in 
the  design  and  inspection  of  dams  to  make  a comprehensive 
technical  inspection  of  the  dam  once  every  two  years.  This 
should  be  started  in  the  future. 
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CHECK  LIST 


REMARKS 


CRYSTAL  LAKE 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  0,29  square  mile,  hilly,  wooded 
ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  535«2  ft-  MSL  d18  ac-ft) 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  Not  applicable 

ELEVATION  MAXIMUM  DESIGN  POOL:  537.7  ft.  MSL 

ELEVATION  TOP  DAM:  536 

CREST:  Stoplog  section 

a.  Elevation  535.1 

b . Type  Stoplog 

r 

c.  Width 2 inches 

d.  Length  2.25  feet 

e.  Location  Spillover  Approximate  center  of  dam 

f.  Number  and  Type  of  Gates  6 Stoplogs  in  place  during  inspection 

OUTLET  WORKS: None 

a.  Type 

b.  Location 

c.  Entrance  Inverts 

d.  Exit  Inverts 

e.  Emergency  Draindown  Facilities 

HYDROMETEORLOGICAL  GAGES : None 

a.  Type 

b.  Location 

c.  Records 

MAXIMUM  NON-DAMAGING  DISCHARGE:  7 CfS 
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16  MAY  1979 


VIEW  FROM  THE  CENTER  OF  DAM  LOOKING  EAST 


16  MAY  1979 


VIEW  FROM  THE  CENTER  OF  DAM  LOOKING  WEST 


CRYSTAL  LAKE  DAM 


VIEW  OF  RESERVOIR  LOOKING  NORTH  FROM  CREST 


16  MAY 


VIEW  OF  SUNSET  LAKE  LOOKING  DOWNSTREAM  FROM  TOE  AT 
SPILLWAY  OUTLET 
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16  MAY  1979 


VIEW  ACROSS  DOWNSTREAM  SLOPE  OF  DAM 
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16  MAY  1979 


SEEPAGE  DISCHARGE  (RUST  STAINED)  AT  DOWNSTREAM  TOE 
EAST  OF  SPILLWAY  STRUCTURE 
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DOWNSTREAM  FACE  OF  THE  SPILLWAY  STRUCTURE 
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16  MAY  1979 


VIEW  OF  THE  EAST  DIKE  LOOKING  SOUTH  TOWARD  DAM 


16  MAY  1979 


DOWNSTREAM  FACE  OF  EAST  DIKE 
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